The usual type of interappendage coordination in animals of ipsilateral hip flexor burst onsets in the activity cycle of the is 1:1 coordination; motor output to one appendage occurs contralateral hip extensor during 1:1 coordination and during 2:1 with the same frequency and a specific phase compared to coordination. The phase of the onset of the contralateral hip extenmotor output to another appendage (Kelso 1995; Stein 1976 ; sor burst was defined as 0.0 (also 1.0); the phase of the offset of the contralateral hip extensor burst was defined as 0.5. The Watson von Holst 1973). An unusual type of interappendage coordi-U 2 test was used to determine whether or not each distribution of nation is 2:1 coordination: motor output to one appendage phases was significantly different from random and from the other occurs at twice the frequency of motor output to another distribution (Batschelet 1981 D I S C U S S I O N 2:1 interlimb coordination occurred during fictive rostral scratching in response to unilateral stimulation of a site in a rostral scratch receptive field. A general hypothesis that can explain this type of coordination is that the neuronal network responsible for rostral scratching consists of a bilaterally distributed set of coupled neuronal oscillators with at least one left-side oscillator and at least one right-side oscillator. A more specific version of this hypothesis is that, when a site on one side is stimulated, both the ipsilateral hip flexor module and the contralateral hip extensor module are rhythmogenic (Stein et al. 1995 (Stein et al. , 1998 Stein and Smith 1997) . During the 2:1 coordination observed in the present paper, the period of the contralateral rhythmogenic module was twice that of the ipsilateral rhythmogenic module. some cases, there was one ipsilateral hip flexor burst onset during each cycle of contralateral hip extensor activity, i.e., 1:1 coordination occurred ( Fig. 1A ; see also Stein et al. 1995 Stein et al. , 1998 . In other cases, there were two ipsilateral hip flexor burst onsets during each cycle of contralateral hip extensor activity, i.e., 2:1 coordination occurred (Fig. 1B) . During 2:1 coordination, ipsilateral hip flexor cycles during which there was an onset of contralateral hip extensor activity alternated with ipsilateral hip flexor cycles during which there was no onset of contralateral hip extensor activity.
For each type of coordination, we analyzed cycles that displayed the same type of coordination for at least six successive cycles of ipsilateral hip flexor activity. We analyzed 295 cycles of ipsilateral hip flexor activity during 30 episodes of rostral scratching. 188 cycles occurred during epochs of 1:1 coordination; 107 cycles occurred during epochs of 2:1 coordination.
We plotted phase histograms of the onset of ipsilateral hip flexor activity in the cycle of contralateral hip extensor activity. The phase histogram for 1:1 coordination displayed one peak (Fig. 2A) ; the phase histogram for 2:1 coordination displayed two peaks (Fig. 2B ). Each distribution was significantly different from random and from the other distribution (P õ 0.001, Watson U 2 ). We also plotted histograms of the normalized period (N k ) of the ipsilateral hip flexor cycle. For 1:1 coordination, the
